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(54) Portable communication terminal apparatus with music composition capability 



(57) In a portable communication terminal appara- 
tus, a transmitter and receiver conducts either of a trans- 
mission and receipt of a message. A tone generator 
generates asequence of tones to sound a music melody 
of a song in association with either of the transmission 
and the receipt of the message. A music composer is 



provided for inputting a motif melody comprised of a 
rhythm and a pitch and for composing the music melody 
of the song based on the inputted motif melody. The mu- 
sic composer may automatically input either of the 
rhythm and the pitch of the motif melody. A display de- 
vice displays the inputted the motif melody in a se- 
quence of beat points for editing. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a portable 
communication terminal apparatus capable of automat- 
ically composing melody data used for a ringing melody 
signaling an incoming call. 

[0002] There has conventionally been a portable 
communication terminal apparatus that a user can com- 
pose melody data used for signaling an incoming call. 
[0003] The portable communication terminal appara- 
tus is, however, provided with only a small display unit 
and a limited number of operators, and has a drawback 
that composition of melody data is difficult. An automatic 
composing technique for composing a melody of one 
complete song based on a motif melody has been re- 
cently developed, and providing this automatic compos- 
ing function to the portable communication terminal ap- 
paratus can easily compose melody data, but input of a 
motif melody which is required for automatic composi- 
tion is naturally difficult by the small display unit and the 
limited operators. 

SUMMARY OF THE INVENTION 

[0004] In order to solve the above-described problem, 
it is an object of the present invention to enable easy 
automatic composition of melody data used for a ringing 
melody signaling an incoming call even in a portable 
communication terminal apparatus having only a small 
display and a limited number of operators. 
[0005] According to a general aspect of the present 
invention, there is provided a portable communication 
terminal apparatus comprising a transmitter and receiv- 
er means for conducting either of a transmission and 
receipt of a message, a tone generator means for gen- 
erating a sequence of tones to sound a music melody 
of a song in association with either of the transmission 
and the receipt of the message, and a music composing 
means for inputting a motif melody comprised of a 
rhythm and a pitch and for composing the music melody 
of the song based on the inputted motif melody. 
[0006] Specifically, according to a first aspect of the 
present invention, there is provided a portable commu- 
nication terminal apparatus having a music composing 
means for inputting a motif melody comprised of a 
rhythm and a pitch, and for generating a melody of one 
complete song based on the motif melody, the portable 
communication terminal apparatus comprising a rhythm 
automatic input portion for automatically inputting the 
rhythm of the motif melody independently from the pitch 
of the motif melody. 

[0007] Further, according to a second aspect of the 
present invention, there is provided a portable commu- 
nication terminal apparatus having a music composing 
means for inputting a motif melody comprised of a 
rhythm and a pitch, and for generating a melody of one 



complete song based on the motif melody, the portable 
communication terminal apparatus comprising a pitch 
automatic input portion for automatically generating a 
pitch independently from the rhythm which has been al- 

5 ready inputted. 

[0008] According to a third aspect of the present in- 
vention, there is provided a portable communication ter- 
minal apparatus having a music composing means for 
inputting a motif melody comprised of a rhythm and a 

10 pitch, and for generating a melody of one complete song 
based on the motif melody, the portable communication 
terminal apparatus comprising a rhythm input portion 
which has a grid display unit for displaying a predeter- 
mined musical interval in the form of a grid and which 

15 inputs a rhythm by selecting a position on the grid by the 
operation of an operator. 

[0009] According to a fourth aspect of the present in- 
vention, there is provided a portable communication ter- 
minal apparatus having a music composing means for 

20 inputting a motif melody comprised of a rhythm and a 
pitch, and for generating a melody of one complete song 
based on the motif melody, the portable communication 
terminal apparatus comprising a rhythm display portion 
for displaying a rhythm of an inputted melody on a grid 

25 form which displays a predetermined musical interval in 
the form of a grid. 

[001 0] According to a fifth aspect of the present inven- 
tion, there is provided a portable communication termi- 
nal apparatus having a music composing means for in- 

30 putting a motif melody comprised of a rhythm and a 
pitch, and for generating a melody of one complete song 
based on the motif melody, the portable communication 
terminal apparatus comprising a rhythm input portion 
which has a display unit for displaying a predetermined 

35 musical interval in the form of a grid and a digit operator 
corresponding to each displayed grid position, and 
which inputs a rhythm to a corresponding position on 
the grid by the operation of the digit operator. 
[0011] According to a sixth aspect of the present in- 

40 vention, there is provided a portable communication ter- 
minal apparatus having a music composing means for 
inputting a motif melody comprised of a rhythm and a 
pitch, and for generating a melody of one complete song 
based on the motif melody, the portable communication 

45 terminal apparatus comprising a rhythm input portion 
which has a touch panel type display unit and which in- 
puts a rhythm by designating a position on the touch 
panel in the horizontal axial direction. 
[0012] According to a seventh aspect of the present 

50 invention, there is provided a portable communication 
terminal apparatus having a music composing means 
for inputting a motif melody comprised of a rhythm and 
a pitch, and for generating a melody of one complete 
song based on the motif melody, the portable commu- 

55 nication terminal apparatus comprising a rhythm input 
portion which has a touch panel type display unit and 
which inputs a pitch by designating a position on the 
touch panel in the vertical axial direction. 
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[0013] According to an eighth aspect of the present 
invention, there is provided a portable communication 
terminal apparatus having a music composing means 
for inputting a motif melody comprised of a rhythm and 
a pitch, and for generating a melody of one complete 5 
song based on the motif melody, the portable commu- 
nication terminal apparatus comprising a rhythm input 
portion which has a touch panel type display unit, dis- 
plays a staff notation on the display unit, and inputs a 
pitch by designation of a position on the staff notation 10 
on the touch panel. 

[0014] According to a ninth aspect of the present in- 
vention, there is provided a portable communication ter- 
minal apparatus having a music composing means for 
inputting a motif melody comprised of a rhythm and a 15 
pitch, and for generating a melody of one complete song 
based on the motif melody, the portable communication 
terminal apparatus comprising an input portion which 
has a pitch designation operator for designating a pitch, 
and which inputs a rhythm based on the pitch and a pre- 20 
determined unit musical note length by the sole opera- 
tion of the pitch designation operator. 
[0015] According to a tenth aspect of the present in- 
vention, there is provided a portable communication ter- 
minal apparatus having a music composing means for 25 
inputting a motif melody comprised of a rhythm and a 
pitch, and for generating a melody of one complete song 
based on the motif melody, the portable communication 
terminal apparatus comprising an input portion has a 
rhythm input operator and which inputs a rhythm in 30 
terms of a predetermined unit musical note length and 
a predetermined pitch by the operation of the rhythm in- 
put operator, and a pitch correcting portion for correcting 
the inputted predetermined pitch. 

[0016] According to these aspects of the present in- 35 
vention, the small display unit and the limited number of 
operators can be efficiently used to quickly input a motif 
melody, and melody data of one complete song used for 
signaling an incoming call can be hence readily com- 
posed. It is to be noted that one complete song accord- 40 
ing to the present invention is of a concept including a 
song having a onechorus constitution, a song having a 
multiple-chorus constitution, one desired block in a plu- 
rality of blocks obtained by dividing one chorus (for ex- 
ample, a block of a theme part) and others. 45 

BRIEF DESCRIPTION OF THE DRAWINGS 



amples at the time of generating a rhythm of a motif 
in the embodiment according to the present inven- 
tion. 

FIGs. 4(a) through 4(e) are views showing display 
examples at the time of generating pitches of a motif 
in the embodiment according to the present inven- 
tion. 

FIGs. 5(a) through 5(e) are views showing display 
examples at the time of generating pitches of a motif 
in the embodiment according to the present inven- 
tion. 

FIGs. 6(a) through 6(e) show examples of distinc- 
tively displaying significant notes and non-signifi- 
cant notes in the display example of a motif in the 
embodiment according to the present invention. 
FIG. 7 is a flowchart showing a first example of motif 
automatic generation processing in the embodi- 
ment according to the present invention. 
FIG. 8 is a flowchart showing a second example of 
motif automatic generation processing in the em- 
bodiment according to the present invention. 
FIGs. 9(a) and 9(b) are views showing display and 
switch operation examples at the time of manually 
inputting a beat point on a grid form in the embodi- 
ment according to the present invention. 
FIGs. 1 0(a) and 1 0(b) are views showing switch op- 
eration examples when inputting/editing pitches in 
the grid form in the embodiment according to the 
present invention. 

FIG. 11 is a flowchart showing input processing for 
beats and pitches in the grid form in the embodi- 
ment according to the present invention. 
FIGs. 1 2(a) and 1 2(b) are views showing examples 
of displaying rhythm and pitches of a motif by only 
scale names in the embodiment according to the 
present invention. 

FIG. 1 3 is a view showing an example of displaying 
beat points by graphic elements which are flat seg- 
ments so that a musical note length can be grasped 
in the grid form in the embodiment according to the 
present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0018] FIG. 1 is a block diagram schematically show- 
ing a hardware structure of a portable communication 
terminal apparatus according to an embodiment. 
[0019] As shown in the drawing, a CPU 11 for control- 
ling the entire system is connected to those of an oper- 
ation switch group 12 comprised of a ten key pad and 
various function switches, a ROM 13 for storing a control 
program executed by the CPU 1 1 , various kinds of table 
data and others, a RAM 14 for temporarily storing per- 
formance data including data for a ringing melody sign- 
aling an incoming call or for an alarm sound, data to bed 
added to an email, data for BGM and others, various 
kinds of input information, and arithmetic operation re- 
sults and the like, a timer 1 5 for clocking an interruption 



[0017] 

50 

FIG. 1 is a schematic block diagram showing a 
hardware structure of a portable communication 
terminal apparatus in an embodiment according to 
the present invention. 

FIG. 2 is a flowchart schematically showing an au- 55 
tomatic generation method of song data in the em- 
bodiment according to the present invention. 
FIGs. 3(a) and 3(b) are views showing display ex- 
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time in timer interruption processing, various kinds of 
time and hours, and a display unit 16 provided with, e. 
g., a liquid crystal display (LCD) and an light emitting 
diode (LED) for displaying various kinds of information. 
[0020] Further, a microphone 1 7 for inputting sounds 
is connected to the CPU 11 through an A/D converter 
18 for converting an analog signal output from the mi- 
crophone 17 into a digital signal. Also, the CPU 11 is 
connected to those of an electric wave transmitter 19 
which converts the inputted audio signal or various kinds 
of control signal into electric waves and transmits the 
electric waves to a non-illustrated base station through 
an antenna 20 and, an electric wave receiver 21 which 
receives the electric waves transmitted from a base sta- 
tion through the antenna 20 so that the electric waves 
are converted into an audio signal or various kinds of 
control signal. 

[0021] Furthermore, to the CPU 11 are connected an 
audio speaker 23 for converting a talking of voice the 
counter party, i.e., an audio signal which is transmitted 
from a non-illustrated portable communication terminal 
apparatus of the counter party or a wired communication 
terminal apparatus (fixed telephone system) and the like 
through the base station, a D/A converter 22 for convert- 
ing a digital audio signal from the CPU 1 into the analog 
audio signal, and musical tone generator 24 for gener- 
ating various kinds of digital musical tone signals while 
changing a timbre by a timbre change command from 
the CPU 1 1 . This musical tone generator may adopt any 
of a waveform memory system, an FM system, a phys- 
ical model system, a harmonic synthesization system, 
a formant synthesization system, a VCO + VCF + VCA 
analog synthesizer system, an analog simulation sys- 
tem and others. Moreover, the tone generator circuit 
may be constituted by using exclusive hardware or it 
may be constituted by using a DSP and a microprogram. 
In addition, combinations of them may be adopted. Ad- 
ditionally, one circuit may be used in the time sharing 
manner to form a plurality of tone generation channels, 
or one tone generation channel may be formed by one 
circuit. A D/A converter 25 for converting a digital musi- 
cal tone output into an analog musical tone signal is con- 
nected to the output side of the musical tone generator 
24, and a musical tone speaker for converting the ana- 
log musical tone signal into actral sounds is connected 
to the output side of the D/A converter 25. 
[0022] FIG. 2 is a flowchart for schematically illustrat- 
ing a method for automatically generating song data in 
the portable communication terminal apparatus accord- 
ing to this embodiment. In this method, song data which 
suits a user's taste is automatically generated. There- 
fore, various kinds of melody generation data and chord 
progression data are previously stored in the ROM 13 
or the RAM 14 in accordance with each song feeling. It 
is to be noted that the melody generation data and the 
chord progression data may be received from a server 
through the antenna 20 and the electric wave receiver 
21 . Alternatively, they may be received from an external 



device through a non-illustrated communication inter- 
face or loaded from a non-illustrated external storage 
medium (for example, a removable small semiconduc- 
tor memory card and the like). A pair of melody gener- 

5 ation data and chord progression data are selected from 
various kinds of such data according to a feeling or pref- 
erence chosen by a user, and a melody is automatically 
generated based on these data while correcting the data 
according to a taste or preference of the user. A patent 

10 application (Japanese Patent Application Laid-open No. 
019625/1999) by the present applicant discloses such 
automatic generation of a song, e.g., a melody in detail, 
and automatic generation will be hence roughly de- 
scribed herein. 

15 [0023] As feelings of songs, there are various types 
such as "brisk", "tender", "lonely", "sexy" and others. 
Various types of melody generation data and chord pro- 
gression data correspond to respective types of feel- 
ings, and any of various types of melody generation data 

20 and any of various types of chord progression data cor- 
responding to a chosen feeling type are randomly se- 
lected. It is to be noted that one piece of melody gener- 
ation data and one piece of chord progression data may 
correspond to feeling type. The melody generation data 

25 is composed of rhythm generation data containing a 
number of musical notes (large, medium and small), a 
type of beat, presence/absence of syncopation, a 
number of bars in a song, a musical passage constitu- 
tion and others, and pitch generation containing an ab- 

30 solute tone-range, a change range of a pitch in a prede- 
termined interval and others. Data representing the 
chord progression for one complete song (for example, 
32 bars) is stored in each chord progression data. 
[0024] When automatically generating a song, multi- 

35 pie types of feelings are displayed on the display unit 1 6 
in accordance with the operation of a user. When the 
user selects a congenial feeling type by using the oper- 
ation switch group 1 2, a selected pair of melody gener- 
ation data and chord progression data are read (S1). 

40 Based on rhythm generation data included in the read 
melody generation data, rhythm data (this is data defin- 
ing positions at which musical notes exist and also re- 
ferred to as point data) of a motif (for example, a begging 
part or atheme part of a song) comprised of several bars 

45 is first generated, and then rhythm data for one complete 
song is generated from that motif, the song constitution 
data and others (S2). For example, as a method for gen- 
erating a rhythm for one complete song, a musical pas- 
sage with the same symbol is obtained by using the 

50 same rhythm as that of a corresponding musical pas- 
sage and a musical passage with a similar symbol is 
obtained by using partially the same rhythm as that of a 
corresponding musical passage in order to reflect the 
musical passage symbols. It is to be noted that gener- 

55 ation of motif rhythm data is started in accordance with 
the operation of a predetermined switch (this may be an 
exclusive switch or a switch commonly used with other 
functions) in the operation switch group 12. The motif is 
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typically generated by previously stored multiple rhythm 
patterns (beat point patterns) and then selecting a 
rhythm pattern matched with the rhythm generation da- 
ta. If there are multiple candidate rhythm patterns 
matched with the rhythm generation data, any one may 
be randomly selected. Alternatively, a rhythm pattern 
may be selected taking the above-mentioned feeling or 
a music category which is additionally designated into 
consideration. Further, the rhythm data of the motif is 
not only automatically generated, but a user may directly 
manually input the rhythm data by using the operation 
switch group 12, or a user may edit the automatically 
generated rhythm data. A significant beat point is de- 
tected from respective beat points of the rhythm data 
(S3). Here, the significant point is a musically significant 
note among all the notes constituting the melody. For 
example, a point at a down beat for each bar, i.e., the 
first and third beats or a point in the vicinity of the first 
and third beat is detected as the significant point, and 
any other point is detected as a non-significant point. 
Besides the point at the down beat or in the vicinity of 
the down beat, the significant point may be detected in 
accordance with any other condition. 
[0025] On the other hand, basic tones of the motif 
comprised of several bars are first formed and basic 
tones of one complete song are then formed by making 
reference to the basic tones of the motif, the song con- 
stitution data and others based on the melody genera- 
tion data and the chord progression data (S4). As the 
basic tones of the motif, the tone which is a chord con- 
stitution tone and which has the tone-range and a pitch 
falling within a given pitch range is randomly selected. 
Besides random selection, the basic tone may be se- 
lected in accordance with a predetermined rule. Then, 
the basic tone is allocated to the detected significant 
point (S5). Subsequently, a pitch is allocated to a non- 
significant point between the significant points (S6). A 
pitch on a scale of available notes for a corresponding 
chord tone is randomly allocated to the non-significant 
point. Besides random allocation, the pitch may be allo- 
cated in accordance with a predetermined rule. Inciden- 
tally, when forming the basic tones for one complete 
song and the pitch of the non-significant points, the mu- 
sical passage with the same symbol is obtained by using 
the same pitch as that of a corresponding musical pas- 
sage, and the musical passage with the similar symbol 
is obtained by using partially the same pitch (for exam- 
ple, the first half part) as that of a corresponding musical 
passage in order to reflect the musical passage symbols 
as similar to the above-described rhythm case. The thus 
generated song data is automatically corrected in ac- 
cordance with a music rule which is additionally stored 
so as to prevent an unnatural sound (S7), and is then 
stored in the RAM 14 (S8). 

[0026] A user may be able to correct the pitch of the 
significant tone and/or the non-significant tone which 
has been automatically generated by using the opera- 
tion switch group 12. Furthermore, the pitch may be cor- 



rected only in the motif part or in the entire song. More- 
over, the pitch of the entire song isgiven after generating 
the rhythm data of the entire song in the above descrip- 
tion. However, after generating the rhythm data of the 
5 motif, the pitch of the motif may be given, and the rhythm 
data of the subsequent parts of the song may be then 
generated. Thereafter, the pitch of the subsequent parts 
may be given. 

[0027] In the above-described method for automati- 
ze cally generating the song data, although only the melody 
part is generated, an accompaniment part may be ad- 
ditionally automatically generated. For example, multi- 
ple accompaniment generation data (also referred to as 
style data which is accompaniment data for one or mul- 
15 tiple bars generated in accordance with a predeter- 
mined chord type with respect to one or multiple parts) 
are previously stored in the ROM 13 or the RAM 14 in 
accordance with each song style, and the accompani- 
ment generation data corresponding to a song style se- 
20 lected by a user using the operation switch group 12 or 
randomly selected is read outs. Then, the pitch data in- 
cluded in the accompaniment generation data is correct- 
ed based on the chord progression data so as to match 
with the chord progression data, and this process is re- 
25 peated for one complete song (for example, 32 bars), 
thereby generating the accompaniment part. It is to be 
noted that there are an "urbanized" style, an "earthy" 
style, a "tropical" style, a "danceable" style and others 
as song styles. 

30 [0028] The thus generated melody part (and the ac- 
companiment part) is utilized for applications such as a 
ringing sound for an incoming call, an alarm sound of a 
scheduler and the like, a BGM during telephone talking, 
a BGM in a response message of an automatic tele- 

35 phone message recorder, attachments to an email to be 
transmitted to the other party, and others. 
[0029] FIGs. 3 are views showing examples of display 
at the time of motif generation and rhythm generation in 
particular according to the present embodiment. FIG. 3 

40 (a) shows a first display example in case of automati- 
cally generating a rhythm (beat points), in which a plu- 
rality of (five in this example) generated points are dis- 
played in the form of musical notes. By displaying the 
rhythm in the form of musical notes in this manner, a 

45 user who is familiar with the musical notes can be clearly 
informed of the generated rhythm. It is to be noted that 
the points corresponding to the significant sound and 
the non-significant sound may be distinctively dis- 
played. For example, a predetermined symbol (for ex- 

50 ample, an underline) may be given to a musical note 
corresponding to the significant sound, or a color may 
be changed and displayed in case of a display device 
capable of effecting color display. 

[0030] FIG. 3(b) shows a second example of display 
55 when the rhythm (a sequence of beat points is automat- 
ically generated, in which a grid G indicative of timing in 
one bar and numeric characters which are arranged in 
the vicinity of (the lower side in this example) the grid 
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and indicate beat positions in the grid are displayed, and 
a plurality of (five in this example) generated points are 
graphic as predetermined graphic elements (black cir- 
cles in this example) on the grid. It is to be noted that 
the graphic element representing the beat point is not 
restricted to the black circle, it may be an outline circle 
or square. Further, in case of a display device capable 
of performing color display, a graphic element having a 
predetermined color may be displayed. As described 
above, since a position at which a beat point exists is 
displayed on the grid by using a predetermined graphic 
element, a user who is not familiar with musical notes 
can be also clearly informed of the generated rhythm. It 
is to be noted that the points corresponding to the sig- 
nificant sound and the non-significant sound described 
above may be distinctively displayed. For example, the 
point corresponding to the significant sound may be dis- 
played in the form of a black circle, and the point corre- 
sponding to the non-significant sound may be displayed 
in the form of an outline circle. Alternatively, a predeter- 
mined symbol (for example, an underline) may be added 
to the point corresponding to the significant sound. 
[0031] FIGs. 4 are views showing display examples 
at the time of motif generation and pitch generation in 
particular according to the present embodiment. FIG. 4 
(a) shows each point of the already generated rhythm 
in the form of a musical note, and also shows a gener- 
ated pitch in the form of a scale name (for example, sol- 
fa) in association with each musical note. By displaying 
the rhythm in the form of musical notes and displaying 
the pitch in the form of the scale name in this way, a user 
who is familiar with the musical notes can confirm the 
generated pitch while singing. FIG. 4(b) shows an ex- 
ample in which the points of the already generated 
rhythm are arranged in the form of musical notes, and 
also shows the generated pitch in the form of a pitch 
name (for example, C, D and E) in association with each 
musical note. By displaying the rhythm in the form of the 
musical notes and also displaying the pitch by the pitch 
name, a user who is familiar with the musical notes can 
confirm the generated pitch while playing a keyboard in- 
strument and the like. 

[0032] FIG. 4(c) shows an example of display of the 
beat points of the already generated rhythm in the form 
of musical notes and display of the pitch in the form of 
a staff notation. By displaying the rhythm and the pitch 
in the form of the staff notation in this manner, a user 
who is familiar with the staff notation can confirm the 
generated pitch while singing a song or playing a musi- 
cal instrument. 

[0033] FIG. 4(d) shows an example of display of each 
beat point of the already generated rhythm in the form 
of a grid and display of the generated pitch by a scale 
name (for example, sol-fa) in association with each beat 
point. In this way, displaying the rhythm in the form of a 
grid and displaying the pitch by a scale name enable a 
user to sing by using a scale name with the timing of 
beat the points even if he/she can not read the musical 



notes, and enable to confirm the generated pitch. FIG. 
4(e) shows an example of display of each point of the 
already generated rhythm in the form of a grid and dis- 
play of the generated pitch by a pitch name (for example, 

5 C, D and E) in association with each beat point. In this 
manner, displaying the rhythm in the form of a grid and 
displaying the pitch by the pitch name enable a user to 
play the generated pitch with a keyboard instrument with 
the timing of the points even if he/she cannot read the 

10 musical notes, and enable the user to conform the gen- 
erated pitch. 

[0034] FIG. 5 is views showing examples of display at 
the time of motif generation and pitch generation in par- 
ticular according to the present embodiment. Fig. 5(a) 

15 shows an example of displaying each point of the al- 
ready generated rhythm in the form of a grid and a pitch 
generated on each point by a scale name (for example, 
sol-fa), and has an advantage similar to that of the ex- 
ample shown in FIG. 4(d). Further, FIG. 5(b) shows an 

20 example of displaying each point of the already gener- 
ated rhythm in the form of a grid and also displaying a 
pitch generated on each point by a pitch name (for ex- 
ample, C, D and E) and has an advantage similar to that 
in FIG. 4(e). 

25 [0035] FIG. 5(c) shows an example of displaying each 
point of the already generated rhythm in the form of a 
grid. Also, in FIG. 5(c), the pitch is represented on the 
vertical axis and the generated pitch is displayed by a 
position on the vertical axis. According to this example, 

30 a change in pitch can be visually easily grasped. FIG. 5 
(d) shows an example displaying a scale name on each 
point in addition to the example of FIG. 5(c). According 
to this example, a change in pitch can be visually easily 
grasped and the pitch can be confirmed while singing 

35 by using scale names. It is to be noted that display of 
the pitch names may substitute for display of the scale 
names. 

[0036] FIG. 5(e) shows an example of displaying the 
generated rhythm and pitches in the form of a piano roll. 

40 a musical note length at each point is displayed by a 
bar-like graphic element. Displaying the rhythm and the 
pitches in the piano roll form in this manner enables a 
user to also grasp the sound length. 
[0037] Incidentally, in all the examples shown in FIGs. 

45 4 and 5, the significant sound and the non-significant 
sound may be distinctively displayed similarly as in the 
example of FIG. 3. FIGs. 6 show examples in which the 
significant sound and the non-significant sound are dis- 
tinctively displayed from each other. FIG. 6(a) shows 

50 distinct display of the significant sound and the non-sig- 
nificant sound in the display mode in FIG. 4(a), in which 
a graphic element (for example, an outline circle) indic- 
ative of the significant sound is displayed in a scale 
name display unit. FIG. 6(b) shows distinct display of 

55 the significant sound and the non-significant sound in 
the display mode in FIG. 4(d), in which a graphic ele- 
ment (for example, an outline circuit) indicative of the 
significant sound is displayed in the scale name display 
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unit, and sizes of black circles indicative of the points 
are different between the significant sound and the non- 
significant sound. Furthermore, FIG. 6(c) shows distinct 
display of the significant sound and the non-significant 
sound in the display mode in FIG. 5(a), in which sizes 
of circles of the points with the scale names are different 
between the significant sound and the non- significant 
sound. By distinctively displaying the significant sound 
and the non-significant sound in this manner, it is pos- 
sible to recognize the significant sound pitch at aglance. 
[0038] FIG. 7 is a flowchart showing a first example 
of the motif automatic generation processing, by which 
the motif rhythm data is first generated and displayed, 
and then the motif pitch data is then generated and dis- 
played. At first, as described above, when a user turns 
on a predetermined "rhythm automatic generation" 
switch in the operation switch group 12 (S11), a motif 
rhythm pattern is generated based on the selected 
rhythm generation data (S12). The generated rhythm 
pattern is displayed as a sequence of musical notes 
fixed at a predetermined pitch as shown in FIG. 3 or in 
FIG. 4(c), or as a sequence of points fixed at a prede- 
termined pitch in FIGs. 5(c) to (e) (S13). At this time, a 
predetermined pitch may be a previously set pitch or a 
radial pitch of chord progression. It is to be noted that 
the generated point may be vocalized with a predeter- 
mined tone, pitch or tempo according to needs. If a user 
approves the displayed rhythm pattern, the user indi- 
cates OK by operating a predetermined switch (Yes in 
S14) to determine that rhythm pattern (S15). On the oth- 
er hand, if the user does not like the displayed rhythm 
pattern, the process returns to S11 to regenerate the 
rhythm (No in S14). 

[0039] When the rhythm pattern is determined, the us- 
er turns on a predetermined "pitch automatic genera- 
tion" switch (S1 6). In response to this operation, the mo- 
tif pitch is generated based on the pitch generation data 
(S1 7), and the generated pitch is displayed in any mode 
in FIGs. 4, 5 or 6 (S1 8). It is to be noted that the gener- 
ated pitch, i.e., the motif melody may be vocalized with 
a predetermined timbre and tempo according to needs. 
If the user approves the displayed pitch, he/she indi- 
cates OK by operating a predetermined switch (Yes in 
S19), and the remaining parts of the rhythm and the 
pitch are generated, thereby completing one song 
(S20). On the other hand, if the user does not like the 
motif melody, the process returns to step S1 6 to regen- 
erate the pitch (No in S19). 

[0040] FIG. 8 is a flowchart showing a second exam- 
ple of the motif automatic generation processing, in 
which a rhythm and a pitch of a motif are simultaneously 
generated and displayed. At first, when a predetermined 
"automatic generation" switch is turned on (S31 ), a motif 
rhythm pattern is generated based on the selected 
rhythm generation data (S32), and a motif pitch is then 
generated based on the pitch generation data (S33). 
Thereafter, the motif melody comprised of the generated 
motif rhythm pattern and motif pitch is displayed in any 



mode as shown in FIGs. 4, 5 or 6 (S34). The generated 
motif melody may be vocalized with a predetermined 
timbre and tempo according to needs. If a user approves 
the displayed motif melody, the user indicates OK by op- 

5 erating a predetermined switch (Yes in S35), and the 
remaining part of the rhythm and the pitch is generated, 
thereby completing one song (S36). On the other hand, 
if the user does not like the motif melody, the process 
returns to step S31 to retry the pitch generation (No in 

10 S35). 

[0041] FIG. 9 is views showing examples of display 
and switch operation when manually inputting a beat 
point on display in the form of a grid. Fig. 9(a) shows a 
first example of a beat point input, and there are provid- 
es ed a determination switch 1 2K, a right arrow switch 1 2R, 
a left arrow switch 1 2L, an up-arrow switch 1 2U, a down 
arrow switch 12D, and numeric and symbol switches 
12N as a part of the operation switch group 12. A grid 
position at which a beat point should be inputted is se- 
20 lected (a cursor is displayed) by operating the right ar- 
row switch 1 2R or the left arrow switch 1 2L, and the de- 
termination switch 12K is operated at the selected po- 
sition, thereby enabling input of the beat point at that 
grid position. Moreover, it is possible to move the cursor 
25 to the grid position at which the point has been already 
inputted and to operate the determination switch 12K at 
that position, thereby deleting the point. The example of 
FIG. 9(a) shows the state in which the point is inputted 
at a grid 1 and the cursor is then set at a grid 3, thus 
30 inputting the beat point at the grid 3. 

[0042] FIG. 9(b) shows a second example of the beat 
point input, in which the provided switches are similar to 
those shown in FIG. 9(a). In the numeric and symbol 
switches 12N, numeric switches of 1 to 8 have the rela- 
ys tionship of one-to-one correspondence with the first to 
eighth beats of the grid, and the point is inputted by the 
operating the numeric switch corresponding to the grid 
at which the point should be inputted. Additionally, when 
the numeric switch corresponding to the grid at which 
40 the point has been already inputted is operated, the 
pointcan be eliminated. The example of FIG. 9(b) shows 
the state in which the points are inputted at the grids 1 
and 3. It is to be noted that both the input method of FIG. 
9(a) and the input method of FIG. 9(b) may be used. 
45 [0043] FIGs. 10(a) and 10(b) are views showing ex- 
amples of switch operation when inputting/editing the 
pitch of the point beat which has been already inputted 
on the grid type display. The point input method may be 
automatic generation or manual input. FIG. 1 0(a) shows 
50 the state in which the points are inputted at the grids 1 
and 3. The right arrow switch 12Rorthe left arrow switch 
12L is operated to select the grid of the point for which 
the pitch should be inputted/edited. With the cursor be- 
ing positioned on the grid at which the point is inputted, 
55 the up arrow switch 12U or the down arrow switch 12D 
is operated, which enables input/edition of the pitch. By 
the operation of the up arrow switch 12U, the pitch is 
changed to be higher by a half tone (or changed to be 
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higher by one scale on the available note scale). On the 
contrary, by the operation of the down arrow switch 1 2D, 
the pitch is changed to be lower by a half tone (or 
changed to be lower by one scale on the available note 
scale). The change of pitch is started from a predeter- 
mined pitch (for example, do) when the up arrow switch 
12U or the down arrow switch 12D is operated at the 
point being inputted. It is started from that pitch if the 
pitch has been already inputted. In this manner, input/ 
edition of the pitch can be performed by only operating 
the up arrow switch 12U or the down arrow switch 12D 
at the point. This input/edition method is not restricted 
to manual input of the pitch and can be also utilized for 
editing the automatically generated pitch. Moreover, this 
method can be used for the pitch input/edition for the 
significant sound or for the pitch input/edition for the 
non-significant sound. It is to be noted that this input 
method may be applied to a display in the musical note 
form. In such a case, the musical note for which the pitch 
should be inputted/edited can be selected, and the up 
arrow switch 12U or the down arrow switch 12D can be 
operated. In addition, any of methods shown in FIGs. 4 
(d) and 4(e), 5 and 6 can be applied as the display mode 
in the grid form. 

[0044] FIG. 11 is a flowchart showing processing for 
inputting a beat point and a pitch on the grid form. Al- 
though the fully manual input is shown as the method 
for inputting the point in this example, this method can 
be applied to full automation or manual edition after the 
full automation. The right arrow switch 12R or the left 
arrow switch 12L is first operated to move the cursor 
(S41 ), and the cursor is stopped at a position where the 
point should be inputted in order to select the grid (S42). 
The determination switch 1 2K is pressed at that position 
to input the point (S43). This processing is carried out 
with respect to all inputted points. Detection is then 
made for a pitch input method designated by a user 
(S44). Incidentally, if only one pitch input method is pro- 
vided to the portable communication terminal appara- 
tus, this step is eliminated and the sole pitch input meth- 
od is unconditionally executed. 

[0045] In case of the fully automatic pitch input meth- 
od, the pitch is automatically generated by the method 
described in FIG. 7 or 8 (S45), and the pitches for all the 
points of the motif are displayed/reproduced (they may 
be only displayed) (S46). If a user approves the gener- 
ated motif (N in S47), the points and the pitches of one 
complete song are generated (S57). On the other hand, 
if a user does not like the generated motif, the process 
returns to S45 to restart generation of the pitches for all 
the points (Yes in S47). 

[0046] In case of the fully manual pitch input method, 
the pitches are manually inputted as described in con- 
nection with FIG. 1 0 (S48 to S50), and the process pro- 
ceeds to step S57. Further, in case of the semi-auto 
pitch input method by which only the significant points 
are manually inputted and the non-significant points are 
automatically generated, the right arrow switch 12R or 



the left arrow switch 1 2L is operated to move the cursor 
to a position of the significant point for which the pitch 
has been inputted (S51), and the up arrow switch 12U 
or the down arrow switch 12D is operated to manually 

5 input the pitch (S52). Subsequently, the pitches for the 
non-significant points are automatically generated 
(S53), and the manually inputted significant point pitch- 
es and the generated non-significant point pitches are 
displayed/reproduced (they may be only displayed) 

10 (S54). If a user does not like the pitches for the gener- 
ated non-significant points, the process returns to step 
S53 to generate only the non-significant points (Yes in 
S55). If the user wants to again generate the pitches 
including the manually inputted significant points (Yes 

15 in S56), the process returns to step S51 to restart the 
pitch input for the significant points and the automatic 
generation of the non-significant points. If the user ap- 
proves all the pitches, the process advances to step 
S57. 

20 [0047] FIGs. 12(a) and 12(b) are views showing ex- 
amples of displaying points and pitches of a motif by only 
scale names without using the musical notes or the grid 
form described above. FIG. 12(a) shows an example 
that the musical scale is assigned to the numeric and 

25 symbol switches 1 2N, and the pitches are directly input- 
ted by the operation of these switches. Every time each 
switch is pressed, a beat having a predetermined short- 
est musical note length (for example, an eighth note) 
and a pitch corresponding to that switch are inputted. 

30 When the same switch is consecutively operated twice 
or more, the musical note length becomes longer in ac- 
cordance with a number of times of the operation (for 
example, the shortest musical note length x the number 
of times of the operation). If the musical note is length- 

35 ened, a graphic element indicating that the musical note 
is lengthened (for example "-") is displayed next to the 
scale name. When inputting the exemplified "do, -, mi, 
sol, fa, -, re, -", the operating "1 (do)", "1 (do)", "3(mi) M , "5 
(sol)", "4(fa)", "4(fa) M , "2(re) M and "2(re) can suffice. 

40 Meanwhile, when continuous input of the musical notes 
having the same pitch is desired, operating the determi- 
nation switch K between these musical notes can suf- 
fice. 

[0048] Furthermore, instead of elongating the musical 
45 note length in accordance with a number of times of op- 
erating the same switch, a function for elongating the 
musical note length may be allocated to a predeter- 
mined numeric switch so that the musical note length 
can be elongated in accordance with the operation of 
50 that switch. 

[0049] FIG. 1 2(b) shows an example in which only the 
rhythm is inputted while a pitch is fixed (for example, 
default do) and the up arrow switch 12U or the down 
arrow switch 1 2D is operated to correct the pitch. When 
55 the point is inputted by any of the above-described 
methods, a scale name string including "do" and a 
graphic element "-" indicative of elongation of the musi- 
cal note length is displayed. In this example, "do, -, do, 
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do, do, -, do, -" is displayed. Then the cursor is moved 
to a position at which the pitch should be corrected, and 
the up arrow switch 12U or the down arrow switch 12D 
is operated to correct the pitch. In this example, the pitch 
of the second "do" is corrected to "mi". As described 5 
above, when the beat points and the pitches of the motif 
are displayed by using only the scale names, even a 
user who cannot read musical notes or does not under- 
stand the meaning of display of the grid can sing and 
confirm the melody of the motif. 10 
[0050] Incidentally, although the note length of each 
beat point may be set to the gate time 1 00% (maintained 
to a next point) or may be automatically set to a prede- 
termined value (for example, 80%), a user may input the 
desired note length. In such a case, it is good enough 15 
that each point is displayed by using a graphic element 
of a flat rectangular shape so that the musical note 
length can be grasped in the grid form as shown in FIG. 
13, and the right arrow switch 12R or the left arrow 
switch 12L and the like can be operated to correct the 20 
gate time in accordance with each point. It is needless 
to say that the numeric switch N and the like can be also 
used. 

[0051] Furthermore, the touch panel type display de- 
vice 1 6 may be used so that the rhythm or the pitch can 25 
be inputted/edited in accordance with a touched posi- 
tion. For example, in FIG. 3(b), a position at which a 
point should be inputted is touched to input the point. 
Moreover, in FIGs. 4(d) and 4(e) and FIGs. 5(a) and (b), 
a beat point at which the pitch has been inputted is 30 
touched, and the pitch is gradually changed by contin- 
uously touching the same position, or the pitch is input- 
ted by dragging operation in the upward or downward 
direction. In FIG. 4(c) and FIGs. 5(c) and 5(d), a desired 
position is touched to simultaneously input the beat and 35 
the pitch. In FIG. 5(e), by touching a desired position 
and by performing the drag operation in the lateral di- 
rection, the beat, the pitch and the gate time are simul- 
taneously inputted. Moreover, in FIG. 4(a), the musical 
note length may be inputted by the drag operation in the 40 
lateral direction. In addition, the pitch can be designated 
in the musical note form as similar to the grid form. 
[0052] It is to be noted that the right arrow switch 1 2R, 
the left arrow switch 12L, the up arrow switch 12U and 
the down arrow switch 1 2D may be substituted by a joy- 45 
stick type operator capable of designating the upward, 
downward, rightward and leftward directions in order to 
enable the similar operation. Additionally, any four of nu- 
meric switches may be used for designating the upward, 
downward, rightward and leftward directions. Further, 50 
the various display methods and the operation methods 
of the operator in this embodiment can be appropriately 
combined. 

[0053] As described above, the portable communica- 
tion terminal apparatus according to the present inven- 55 
tion has an advantage that a small display device and 
a limited number of operators can be used to easily input 
a motif melody and melody data for one complete song 



used for signaling an incoming call. 



Claims 

1 . A portable communication terminal apparatus com- 
prising: 

a transmitter and receiver means for conduct- 
ing either of a transmission and receipt of a 
message; 

a tone generator means for generating a se- 
quence of tones to sound a music melody of a 
song in association with either of the transmis- 
sion and the receipt of the message; and 
a music composing means for inputting a motif 
melody comprised of a rhythm and a pitch and 
for composing the music melody of the song 
based on the inputted motif melody. 

2. The portable communication terminal apparatus 
according to claim 1 , wherein the music composing 
means includes a rhythm automatic input portion 
that is provided for automatically inputting the 
rhythm of the motif melody independently from the 
pitch of the motif melody. 

3. The portable communication terminal apparatus 
according to claim 2, wherein the music composing 
means includes a display portion that is provided 
for displaying the inputted rhythm of the motif mel- 
ody in a sequence of beat points on either of a mu- 
sical note form and a grid form. 

4. The portable communication terminal apparatus 
according to claim 3, wherein the music composing 
means includes a display portion that is provided 
for displaying the inputted pitch of the motif melody 
by a scale name or by a pitch name in the vicinity 
of the displayed rhythm. 

5. The portable communication terminal apparatus 
according to claim 3, wherein the display portion al- 
locates the pitch in a vertical axial direction of the 
grid form such that the pitch is displayed by a posi- 
tion of the beat point in the vertical axial direction. 

6. The portable communication terminal apparatus 
according to claim 3, wherein the display portion 
displays a length of each beat point of the rhythm 
on the grid form. 

7. The portable communication terminal apparatus 
according to claims 3, wherein the rhythm automat- 
ic input portion inputs the rhythm constituted by a 
significant beat point and a non-significant beat 
point, and the display portion displays the signifi- 
cant beat point and the non-significant beat point 
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distinctively from each other. 

8. The portable communication terminal apparatus 
according to claim 1 , wherein the music composing 
means includes a pitch automatic input portion that 
is provided for automatically inputting the pitch of 
the motif melody in correspondence with the rhythm 
of the motif melody which has been already inputted 
before the pitch of the motif melody. 

9. The portable communication terminal apparatus 
according to claim 1 , wherein the music composing 
means includes a display portion that is provided 
for displaying a predetermined musical interval in 
the form of a grid, and an input portion that is pro- 
vided with an operating unit for inputting the rhythm 
by selecting points on the grid. 

10. The portable communication terminal apparatus 
according to claim 9, wherein the input portion fur- 
ther inputs the pitch by selecting the points on the 
grid with using the operating unit. 

11. The portable communication terminal apparatus 
according to claim 1 , wherein the music composing 
means includes a display portion that is provided 
for displaying the rhythm of the inputted motif mel- 
ody in the form of a sequence of points on a grid 
form which has a predetermined musical interval. 

12. The portable communication terminal apparatus 
according to claim 11, wherein the display portion 
further displays the pitch of the inputted motif mel- 
ody by a scale name or a pitch name in the vicinity 
of the displayed rhythm. 

13. The portable communication terminal apparatus 
according to claim 11, wherein the display portion 
allocates the pitch in a vertical axis direction of the 
grid form, such that the pitch of the inputted motif 
melody is displayed by a position of the point in the 
vertical axial direction of the grid form. 

14. The portable communication terminal apparatus 
according to claim 1 , wherein the music composing 
means includes a display portion that has a grid for 
displaying a predetermined musical interval, and a 
rhythm input portion that is provided with a digit op- 
erator corresponding to each point of the displayed 
grid for inputting the rhythm of the motif melody by 
designating the points on the grid with the operation 
of the digit operator. 

15. The portable communication terminal apparatus 
according to claim 1 , wherein the music composing 
means includes a rhythm input portion that is pro- 
vided with a touch panel type display unit for input- 
ting the rhythm of the motif melody by designating 



a point on the touch panel type display unit in a hor- 
izontal axial direction. 

16. The portable communication terminal apparatus 
5 according to claim 1 , wherein the music composing 

means includes an input portion that is provided 
with a touch panel type display unit for inputting the 
pitch of the motif melody by designating a position 
on the touch panel type display unit in a vertical axial 
10 direction. 

17. The portable communication terminal apparatus 
according to claim 1 , wherein the music composing 
means includes an input portion that is provided 

15 with a touch panel type display unit for displaying a 
staff notation and for inputting the pitch of the motif 
melody by designating a point on the staff notation 
displayed on the touch panel type display unit. 

20 18. The portable communication terminal apparatus 
according to claim 1 , wherein the music composing 
means includes an input portion that is provided 
with a pitch designation operator for designating the 
pitch of the motif melody and for inputting both of 
25 the pitch and the rhythm of the motif melody based 
on a predetermined length of a musical note by the 
sole operation of the pitch designation operator. 

19. The portable communication terminal apparatus 
30 according to claim 1 8, wherein the input portion can 

change the inputted rhythm by lengthening the pre- 
determined length of the musical note in accord- 
ance with a number of times of the consecutive op- 
eration of the pitch designation operator. 

35 

20. The portable communication terminal apparatus 
according to claim 1 , wherein the music composing 
means includes an input portion that is provided 
with a rhythm input operator for inputting the pitch 

40 and the rhythm of the motif melody in terms of a 
musical note having a predetermined length by the 
operation of the rhythm input operator, and a pitch 
correcting portion that is provided for correcting the 
inputted pitch. 

45 

21. The portable communication terminal apparatus 
according to claim 20, further comprising a display 
portion that is provided for displaying a two-dimen- 
sional grid such that the rhythm is displayed along 

50 a horizontal axis of the two-dimensional grid and the 
pitch is displayed along a vertical axis the two-di- 
mensional grid, wherein the correcting portion cor- 
rects the inputted pitch by changing a position of the 
displayed pitch along the vertical axis of the two- 

55 dimensional grid. 

22. A method of operating a portable communication 
terminal apparatus, comprising the steps of: 
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conducting either of a transmission and receipt 
of a message; 

generating a sequence of tones to sound a mu- 
sic melody of a song in association with either 
of the transmission and the receipt of the mes- 5 
sage; 

inputting a motif melody comprised of a rhythm 
and a pitch; and 

composing the music melody of the song based 

on the inputted motif melody. 10 



23. The method according to claim 22, wherein the step 
of inputting includes automatically inputting the 
rhythm of the motif melody independently from the 
pitch of the motif melody. 15 

24. The method according to claim 22, wherein the step 
of inputting includes automatically inputting the 
pitch of the motif melody in correspondence with the 
rhythm of the motif melody which has been already 20 
inputted before the pitch of the motif melody. 

25. The method according to claim 22, wherein the step 
of inputting includes displaying a predetermined 
musical interval in the form of a grid, and inputting 25 
the rhythm by selecting points on the grid with an 
operating unit. 

26. The method according to claim 22, wherein the step 

of inputting includes displaying the rhythm of the in- 30 
putted motif melody in the form of a sequence of 
points on a grid form which has a predetermined 
musical interval. 

27. The method according to claim 22, wherein the step 35 
of inputting includes displaying a predetermined 
musical interval on agrid having a plurality of points, 
and operating a digit operator corresponding to 
each point of the displayed grid for inputting the 
rhythm of the motif melody by designating the points 40 
on the grid with the operation of the digit operator. 

28. The method according to claim 22, wherein the step 
of inputting includes operating a touch panel type 
display unit for inputting the rhythm of the motif mel- 45 
ody by designating a point on the touch panel type 
display unit in a horizontal axial direction. 

29. The method according to claim 22, wherein the step 

of inputting includes operating a touch panel type 50 
display unit for inputting the pitch of the motif mel- 
ody by designating a point on the touch panel type 
display unit in a vertical axial direction. 

30. The method according to claim 22, wherein the step 55 
of inputting includes operating a touch panel type 
display unit for displaying a staff notation and for 
inputting the pitch of the motif melody by designat- 



ing a point on the staff notation displayed on the 
touch panel type display unit. 

31 . The method according to claim 22, wherein the step 
of inputting includes operating a pitch designation 
operator for designating the pitch of the motif mel- 
ody and for inputting both of the pitch and the 
rhythm of the motif melody based on a predeter- 
mined length of a musical note by the sole operation 
of the pitch designation operator. 

32. The method according to claim 22, wherein the step 
of inputting includes operating a rhythm input oper- 
ator for inputting the pitch and the rhythm of the mo- 
tif melody in terms of a musical note having a pre- 
determined length by the operation of the rhythm 
input operator, and correcting the inputted pitch by 
the operation of the rhythm input operator. 

33. A machine readable medium for use in a portable 
communication terminal apparatus having a proc- 
essor, the medium containing program instructions 
executable by the processor for causing the porta- 
ble communication terminal apparatus to perform a 
process comprising the steps of: 

conducting either of a transmission and receipt 
of a message; 

generating a sequence of tones to sound a mu- 
sic melody of a song in association with either 
of the transmission and the receipt of the mes- 
sage; 

inputting a motif melody comprised of a rhythm 
and a pitch; and 

composing the music melody of the song based 
on the inputted motif melody. 

34. The machine readable medium according to claim 
33, wherein the step of inputting includes automat- 
ically inputting the rhythm of the motif melody inde- 
pendently from the pitch of the motif melody. 

35. The machine readable medium according to claim 
33, wherein the step of inputting includes automat- 
ically inputting the pitch of the motif melody in cor- 
respondence with the rhythm of the motif melody 
which has been already inputted before the pitch of 
the motif melody. 

36. The machine readable medium according to claim 
33, wherein the step of inputting includes displaying 
a predetermined musical interval in the form of a 
grid, and inputting the rhythm by selecting points on 
the grid with an operating unit. 

37. The machine readable medium according to claim 
33, wherein the step of inputting includes displaying 
the rhythm of the inputted motif melody in the form 
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of a sequence of points on a grid form which has a 
predetermined musical interval. 

38. The machine readable medium according to claim 
33, wherein the step of inputting includes displaying 5 
a predetermined musical interval on a grid having a 
plurality of points, and operating a digit operator cor- 
responding to each point of the displayed grid for 
inputting the rhythm of the motif melody by desig- 
nating the points on the grid with the operation of 10 
the digit operator. 

39. The machine readable medium according to claim 
33, wherein the step of inputting includes operating 

a touch panel type display unit for inputting the 15 
rhythm of the motif melody by designating a point 
on the touch panel type display unit in a horizontal 
axial direction. 

40. The machine readable medium according to claim 20 
33, wherein the step of inputting includes operating 

a touch panel type display unit for inputting the pitch 
of the motif melody by designating a point on the 
touch panel type display unit in a vertical axial di- 
rection. 25 

41. The machine readable medium according to claim 
33, wherein the step of inputting includes operating 
a touch panel type display unit for displaying a staff 
notation and for inputting the pitch of the motif mel- 30 
ody by designating a point on the staff notation dis- 
played on the touch panel type display unit. 

42. The machine readable medium according to claim 

33, wherein the step of inputting includes operating 35 
a pitch designation operator for designating the 
pitch of the motif melody and for inputting both of 
the pitch and the rhythm of the motif melody based 
on a predetermined length of a musical note by the 
sole operation of the pitch designation operator. 40 

43. The machine readable medium according to claim 
33, wherein the step of inputting includes operating 
a rhythm input operator for inputting the pitch and 

the rhythm of the motif melody in terms of a musical 45 
note having a predetermined length by the opera- 
tion of the rhythm input operator, and correcting the 
inputted pitch by the operation of the rhythm input 
operator. 
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